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Figure S1. Alterations in the muscle sarcolemma and basal lamina result from systemic tumor factors. (A) Cross sections
prepared from gastrocnemius muscles of control and tumor mice were stained with mouse IgG (upper panels) or a-laminin
(lower panels). Scale bars, 50 ym. (B) Evans blue dye were injected in control and tumor mice, and cross sections were
subsequently examined and quantitated for damaged myofibers. (C) Muscles from A above were analyzed by real-time RT-
PCR for extracellular matrix genes including collagen 1a (Col1a1), collagen 3a (Col3a1), collagen 5a (Col5a2), collagen 15a
(Col15a1), and fibronectin (FN1). (D) Mice were injected with C-26 tumor cells stably expressing a luciferase reporter gene.
After 3 weeks of implantation, mice were injected with luciferin substrate and reporter activity was visualized by a live imaging
system. (E) Tumor and other organs indicated were harvested from mice in D, and subsequently analyzed for reporter activity
by luciferase assays. Asterisks indicate p < 0.05 (*), p < 0.01 (**), p < 0.001 (***).
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Figure S2. Cancer cachexia is associated with the increase and activation of satellite cells. (A) Representative staining of Pax7
(red), a-laminin (green), and DAPI (blue) of muscle sections from a non-cancer control (NC) and a pancreatic cancer (PC)
patient. Arrows denote Pax7* cells. Scale bar, 50 ym. (B) Single fibers isolated from control and C-26 tumor mice were
immunostained with Pax7 (red), desmin (green), and DAPI (blue). Scale bar, 20 um. (C) Single fibers from the same mice as in
B were immunostained with Pax7 (red), phospho-histone H3 (green), and DAPI (blue). Merged images are shown to denote the
specificity of the staining. Scale bar, 20 um. (D) Magnified images from Figure 2J.
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Figure S3. Cancer cachexia is associated with the increase and activation of multiple populations of muscle progenitor cells. (A) RNA was
prepared from sorted Sca1*, CD34* and Sca1-, CD34 cells (as negative control) and RT-PCR was performed for Pax7 and interstitial cell
markers NG2, PW1, and PDGFRa. GAPDH serves as loading control. (B-C) Single fibers isolated from (B) control and C-26 tumor mice or (C)
control and LLC tumor mice were co-immunostained with Pax7/NG2 or Pax7/PDGFRo. Quantitation was performed for NG2*Pax7™ (left graph)
and PDGFRoa*Pax7* (right graph) cells. (D) Single fibers from tumor mice were immunostained with Pax7 (red), Sca1 (green) and phospho-
histone H3 (orange). Nuclei were counterstained with DAPI (blue). (E) Single fibers from tumor mice were immunostained with Pax7 (red), BrdU
(green) and NG2 (orange). Nuclei were counterstained with DAPI (blue) and images were merged to indicate specificity. (F) Single fibers from
control and tumor mice were immunostained with Pax7 (red), BrdU (green), PDGFRa (orange) and DAPI (blue). Scale bars, 25 um. Merged
images are shown to indicate specificity. (G) Graph represents expression levels of genes in sorted Sca1*, CD34" cells from muscles of control
and C-26 tumor mice using NanoString custom arrays. Relative expression was determined by normalizing with the average expression values
(geometric mean) of four housekeeping genes. Classification of genes was assigned through the identification of cell markers as described in
the literature. Results were repeated from two independent experiments.
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Figure S4. Increase in Pax7*, Sca1* cells during cancer cachexia derives mainly from non-satellite cell lineage. Myofibers were
isolated from Pax7-CreER; Rosa26-Tomato reporter mice that were induced with tamoxifen before tumor implantation, and
subsequently immunostained for Pax7, Sca1, and DAPI. Pictures represent: (A) Pax7*, Tomato®, Sca1- satellite cells in both non-
tumor and tumor conditions, (B) Pax7*, Tomato®, Sca1® satellite cells in both non-tumor and tumor conditions, and (C) Pax7™,
Tomato™, Sca1* cells detected in tumor bearing mice. (D) Pax7*, Tomato™ cells on muscles from tumor bearing mice were analyzed
with non-satellite cell markers NG2 or PDGFRa. (E) Pax7*, Tomato™ satellite cells were analyzed for NG2 and PDGFRa expression
in C-26 tumor bearing mice. Scale bars, 20 mm.
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Figure S5. Cancer cachexia is associated with an aberrant commitment to the myogenic program. (A) Mononuclear cells were
isolated from control and cachectic muscles, and following two rapid pre-plating steps, attached cells were cultured on gelatin-
coated plates overnight. The following day, cells were fixed and immunostained for satellite cell markers, Pax7 and CD34.
Graph shows average number of double positive cells per area. Results were repeated from three independent experiments.
(B) Muscle mononuclear cells were prepared from control and C-26 mice and analyzed for satellite cells by FACS. Sorted cells
negative for c-kit, CD11b, CD31, CD45, and Sca1 (not shown) were analyzed by FACS for expression of integrin-a7 and CD34.
Area indicated in rectangles represents the % increase of integrin-a7*, CD34" cells in cachectic muscle. Graphs are
representative of three independent experiments. (C) CD34*, integrin-a7*, Sca1-, CD31-, CD45-, CD11b-, satellite cells were
sorted and analyzed by real-time RT-PCR for MyoD and myogenin. (D) Myogenic cells were FACS purified similar to that
described in C, and westerns were performed probing for MyoD, using tubulin as loading control. Note that although MyoD
mRNA is slightly increased in tumor bearing mice, this same increase is not seen at the protein level. To verify our results,
additional control was added in D, where FACS sorting from hindlimb muscles was repeated with mice undergoing acute
muscle injury using cardiotoxin (CTX). a-tubulin was used as loading control. Asterisks indicate p < 0.05 (*) and p < 0.01 (**).
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Figure S6. Muscle regeneration is impaired in cancer cachexia. (A) Gastrocnemius muscles from control mdx or LLC tumor bearing madx
mice were frozen, sectioned and analyzed. Left: randomly selected areas from H&E stains were quantitated for the percentage of CLN;
Right: randomly chosen cross sections stained with e-MyHC and Col IV were quantitated for e-MyHC™ fibers. (B) Cross sectional area
measurements made from TA muscles that were isolated 8 (left graph) and 10 (right graph) days after freeze injury in control and C-26 tumor
mice. (C) Mononuclear cells from hindlimb muscles of control and tumor mice were cultured directly in differentiation medium immediately
following their isolation. Cells were then fixed and immunostained for MyHC and nuclei counterstained for DAPI. Scale bar, 25 um. (D)
Fusion index measurement from the result in C. Results were repeated from five independent experiments. (E) Cross sectional area
measurements made from GAST muscles from C-26 tumor or tumor removed mice (TR). Asterisks denote p < 0.01 (**), p < 0.001 (***).
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Figure S11. Tumor resection rescues myogenic terminal differentiation. (A) Single fibers from C-26 tumor bearing mice and
tumor resected mice were stained for Pax7 (red), BrdU (green) and DAPI (blue). Merged pictures were shown to denote
specificity. Scale bar: 20um. (B) Graph represents quantitation of Pax7-, BrdU* myonuclei per fiber as described in A.
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Figure S13. NF-xB signaling is activated by cachectic serum and regulates progenitor muscle cells to promote muscle wasting in
cachexia. (A) Mouse serum collected from control, C-26 tumor and tumor resected (TR) mice were used to treat C2C12 cells, and
Pax7 expression levels were analyzed by western at 24hr of treatment. (B) C2C12 myoblasts containing a stably expressing NF-xB
luciferase reporter gene were incubated for 6hr with growth medium containing 5% control or cachectic serum isolated from C-26
tumor bearing mice. Luciferase values were normalized to total protein. Results were repeated in two independent experiments. (C)
Graph shows TA and QUAD muscle masses from tumor bearing IKK2 (as control) or Pax7-CrefR: Rosa26-IKKf mice injected with
tamoxifen. (D) Cross sectional area measurements of fibers derived from GAST muscles from the same mice described in C. (E)
Graph shows TA and QUAD muscle masses from tumor bearing IKKg” (as control) or Pax7-CrefR; IKKA” mice injected with
tamoxifen. (F) Cross sectional area measurements of fibers derived from GAST muscles from the same mice described in E. (G)
Pax7-CretR; Rosa26-IKKf mice at neonatal stage (P2) were injected with tamoxifen to induce NF-xB activation in muscle progenitor
cells. Muscles were analyzed by western blot for Pax7 expression (Rosa26-IKK/ mice as control) at P16. (H) Cross sections of
muscles from mice in G were visualized by Tomato reporter with a-Laminin immunostaining. Scale bars, 50um (top) and 25um
(bottom). (1) Quantitation of Tomato* fibers in H. Asterisks indicate p < 0.05 (*), p < 0.01 (**) and p < 0.001 (***).

















